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(54) MULTIPLEX TRANSMISSION SYSTEM, MULTIPLE BUS CONTROLLER AND MULTIPLE BUS 
CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain signal communication 
between modules in a transmission system whose transmission 
energy is different for each channel by minimizing energy 
consumption related with signal communication. 
SOLUTION: A resource register 28 transmits a using situation 
signal (1: non-use, 0: use) in which the using situation of each 
channel is expressed with one bit per channel, and in which 
each bit from an MSB(most significant bit) to an LSB(least 
significant bit) is successively assigned to the channels from 
the channel whose amplitude is smaller to the channel whose 
amplitude is larger to a channel selecting part 30. The channel 
selecting part 30 selects the channel corresponding to the bit 
which is the closest to the MSB from among the bits whose 
values of the using situation signal are 'V as a transmission 
channel, and selects the channel whose amplitude is smallest 
from among the non-use channels, and transmits the channel 
number to a channel assigning part 26. The channel assigning 
part 26 assigns the channel number from the channel selecting 
part 30 to a module number from a module selecting part 24, 
and outputs it as an arbitrated result. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] It has a sending set or a receiving set at least. A signal Two or more modules in which 
transmission or reception is possible at least, It is constituted including the multiplex bus control equipment 
which carries out generalization control of the actuation of said module, and a transmission medium with 
two or more transmission channels from which the consumption energy at the time of a communication link 
differs is minded. It is the multiplex transmission system which manages transmission and reception of the 
signal of two or more of said inter modules. The multiplex transmission system characterized by the thing in 
said transmission channel in current intact which sequential selection is made and is assigned from a 
transmission channel with the smallest consumption energy when starting the signal communication link of 
said inter module. 

[Claim 2] While transmitting and receiving the signal of two or more inter modules through a multiplex bus 
with two or more transmission channels from which the consumption energy at the time of a communication 
link differs When it is multiplex bus control equipment which controls assignment of the transmission 
channel used for the signal communication link of said inter module and starts the signal communication 
link of said inter module, by said transmission channel in current intact And the channel selection means 
which makes sequential selection of at least one transmission channel from a transmission channel with the 
smallest consumption energy, Multiplex bus control equipment characterized by having the allocation 
means which assigns said transmission channel chosen by said channel selection means to the signal 
communication link of the inter module concerned. 

[Claim 3] 1st storage means by which said each transmission channel carries out the updating storage of 
whether it is under [ activity ] ******^ The 2nd storage means which memorizes the module which received 
the communication link demand which requires the signal communication link initiation from said module, 
and has transmitted said communication link demand. Out of the module which has transmitted said 
communication link demand memorized by said 2nd storage means Have further a module selection means 
to choose at least one module, and said channel selection means by the transmission channel remembered to 
be the inside of intact by the 1st storage means And make sequential selection of at least one transmission 
channel from a transmission channel with the smallest consumption energy, and the signal communication 
link of said inter module which requires said allocation means for the module chosen by said module 
selection means is received. Multiplex bus control equipment according to claim 2 characterized by what the 
transmission channel chosen by said channel selection means is assigned for. 

[Claim 4] Multiplex bus control equipment according to claim 3 characterized by what said chaimel 
selection means chooses a transmission channel from said 2nd storage means for based on said bit string 
which received the bit string said each transmission channel indicates it to be whether it is under [ activity ] 
******, and came to hand. 

[Claim 5] Multiplex bus control equipment according to claim 4 characterized by what sequential selection 
is made for from the transmission channel corresponding to the bit near the most significant bit or the least 
significant bit which is a bit which said bit string shows order with small consumption energy whether it is 
under [ activity / of each transmission channel ]****** from the most significant bit or the least significant 
bit, and shows that the transmission channel to which said channel selection means corresponds is among 
intact. 

[Claim 6] Multiplex bus control equipment according to claim 4 which said channel selection means is 
equipped with the look-up table in which being the transmission charmel shown that it is among intact in 
each value to all the values that said bit string can take, and showing at least one transmission channel from 
a transmission channel with the smallest consumption energy, and is characterized by what said look-up 
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table is accessed and the transmission channel to the value of the bit string concerned is chosen for by 
making said bit string into the address. 

[Claim 7] While transmitting and receiving the signal of two or more inter modules through a multiplex bus 
with two or more transmission channels from which the consumption energy at the time of a communication 
link differs It is the multiplex bus control approach which controls assignment of the transmission channel 
used for the signal communication link of said inter module. The multiplex bus control approach which 
makes sequential selection from the transmission channel with the smallest consumption energy in said 
transmission channel in current intact, and is characterized by what is assigned to the transmission channel 
used for the signal communication link of the inter module concerned when starting the signal 
communication link of said inter module. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a multiplex transmission system, multiplex bus control 
equipment, and the multiplex bus control approach, and relates to the multiplex transmission system which 
transmits and receives the signal of an inter module, multiplex bus control equipment, and the multiplex bus 
control approach through the multiplex bus which has two or more transmission channels from which the 
consumption energy at the time of a conmiunication link differs. 
[0002] 

[Description of the Prior Art] In recent years, the processing data rate of LSI is improving by leaps and 
bounds by improvement in a semi-conductor integration technique. In connection with this, improvement in 
signal-transmission capacity is called for also from the wiring substrate which moxmts a semiconductor 
integrated circuit. 

[0003] By recently, the so-called parallel processing architecture equipped with two or more high-speed 
CPU chips (LSI) is adopted also especially in the personal computer in the system of the server type which 
hits a high order model. The classification of this parallel processing architecture technique is indicated by 
"Hideharu Amano, a parallel computer, Shokodo, and pp,6-13." 

[0004] When it constitutes the parallel system containing two or more modules which perform data 
processing, such as CPU, according to this, the joint approach of an inter module is classified into a bus joint 
mold, a switch joint mold, and a joint network type. Among these, although a bus joint mold does not fit 
association of many modules, there is a merit of structure being simple compared with other joint molds, 
and there being few amounts of hardware, and excelling also in expandability. For this reason, it is used for 
the computer and computer-application product of the commercial of many including a personal computer. 
[0005] Conventionally, in mounting of the inter module bond part of a parallel processing system, since 
many connection connectors and wiring are needed, improvement in communication capability or a wiring 
consistency has been measured by multilayering and detailed-izing of wiring. However, a limitation is 
arrived at by generation of heat accompanying the signal delay resulting from the capacity between wiring, 
or connection wiring resistance, distortion of a transmission wave, and buildup of power consumption etc. 
moreover, lifting of working speed — electromagnetism — the noise (EMI: Electromagnetic Interference) also 
poses a big problem. 

[0006] then, the control level of a bus ~ setting — power consumption and electromagnetism — various 
proposals for reducing a noise are performed. For example, in the hierarchized multiplex bus, to JP,3- 
483 56, A, the bus by the side of low order with low access frequency is separated with a transistor, and the 
technique which prevents unnecessary discharge is indicated. When [ of the WORD in memory ] accessing 
only a bit in part, the technique which activates only the response bit line of a memory bus is indicated by 
JP,3- 164849, A. This assumes the case where only R data in RGB are accessed, mainly in an image memory. 
Moreover, in JP,4-308957,A, a bus is divided for every processing speed of the object module linked to a 
bus, and the technique which carries out the bridge of between each bus with a velocity transducer is 
proposed. That is, the technique which prevents activation of an vmnecessary signal line, and the technique 
which divides and constitutes a bus for every transmission speed have taken the lead. 
[0007] Thus, the throughput of the data processor using LSI has often come to be restricted by the 
transmission capacity of the bus (electric-type bus) of a wiring substrate. Then, in order to overthrow the 
limitation of an electric-type bus, using the system intrinsic-light connection technique called an optical 
interconnection is examined. In addition, the outline of an optical interconnection technique "Teiji Uchida, 
the 9th circuit mounting academic lecture convention, 15C01, and pp.201 -202" and "H. Tomimuro, et al., 
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"Packaging Technology for Optical Interconnects", and IEEE Tokyo, It is indicated by No.33, pp.8 1-86, 
1994", "the Wada **** electronics April, 1993 issue, pp.52-55", etc., and various gestalten are proposed 
according to the content of the structure of a system. 

[0008] while the high frequency actuation more than an electric type is possible on this system intrinsic-light 
connection technique ~ electromagnetism — there are merits, like that a transmission bandwidth is 
extensible with multiplexing using that a noise can be reduced, that the physical connection of a bus signal 
line becomes unnecessary, wavelength, reinforcement, etc. and simultaneous two-way commimication is 
possible. 

[0009] Especially a space optical transmission technique has good adjustment with the parallel processing 
architecture of an above-mentioned bus joint mold in order to make the broadcast between many ports 
possible unlike the transmission technique by the optical fiber. There is a technique currently indicated as a 
technique relevant to this by JP,10-123350,A by Hirota and others. This technique is a technique of realizing 
in detail optical communication between the ports installed in the end face of the light guide Hne of a plate 
mold, transmits incidence signal light to the end face which spreads and counters, and realizes a 
broadcasting communication link. By using multiplex transmission, two or more independent broadcasting 
communication links are performed simultaneously. 

[0010] Moreover, there is a technique shown in Japanese Patent Application No. 9-307383 by Sakasai and 
others as a concrete multiplex transmission technique. If light is emitted in the pulse train lightwave signal 
of level on the strength [ optical ] with which the ports by the side of luminescence differ respectively 
according to this, the signal light added by all the port in the light guide line will spread. In the port by the 
side of light-receiving, the signal of each level on the strength is detected from the spread signal light. For 
example, when emitting light simultaneously and transmitting the signal light of two reinforcement 1 and 2, 
if 4 level of reinforcement 0-3 is identified, each signal will be taken out and multiplex transmission will be 
realized by the light-receiving side. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, many of multiplex bus architectures by the electric 
system multiplex wiring, and it is realized, and even if it chooses and transmits which bus (channel) in this 
case, it does not make most differences of power consumption. However, in the multiplex transmission 
(henceforth "the amplitude multiplex by optical reinforcement") using the above optical reinforcement, the 
inrush current to a luminescence driver increases, so that the level on the strength to be used is high, and 
power consumption becomes large. Moreover, also with an electric system, when the amplitude multiplex 
by the electrical potential difference is used, the same thing can say. 

[0012] with the conventional technique, a channel with small power consumption is vacant like the 
amplitude multiplex by optical reinforcement or the electrical potential difference in the multiplex 
transmission using the method with which transmission energy differs for every channel — **** (it is intact) 
- it might not start, but the signal might be transmitted using the high channel of power consumption, and 
useless power consumption might arise 

[0013] It was made in order that this invention might cancel the above-mentioned trouble, and with the 
transmission system with which transmission energy differs for every charmel, when performing the signal 
communication link of two or more inter modules, it aims at offering the multiplex transmission system 
which stops the consumption energy conceming a signal communication link to the minimum, multiplex bus 
control equipment, and the multiplex bus control approach. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 
1 It has a sending set or a receiving set at least. A signal Two or more modules in which transmission or 
reception is possible at least. It is constituted including the multiplex bus control equipment which carries 
out generalization control of the actuation of said module, and a multiplex bus with two or more 
transmission channels from which the consumption energy at the time of a communication link differs is 
minded. When it is the multiplex transmission system which manages transmission and reception of the 
signal of two or more of said inter modules and starts the signal communication link of said inter module, by 
said transmission channel in current intact And it is characterized by what sequential selection is made and 
at least one transmission channel is assigned for from a transmission channel with the smallest consumption 
energy. 

[0015] According to invention according to claim 1, when starting the signal communication link of an inter 
module, out of the transmission channel in current intact, at least one transmission channel is chosen and it 
assigns the transmission channel used for the signal communication link of the inter module concerned. 
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Although an or plurality is available for the transmission channel chosen and assigned at this time, 
sequential selection is made from a transmission channel with the smallest consumption energy at the time 
of a communication link. The signal communication link of an inter module can be performed by this using 
the transmission channel from which the consumption energy at the time of a coixmiunication link always 
serves as min, and the consumption energy conceming the signal communication link concerned can be 
stopped to the minimum. 

[0016] While invention according to claim 2 transmits and receives the signal of two or more inter modules 
through a multiplex bus with two or more transmission channels from which the consumption energy at the 
time of a communication link differs When it is multiplex bus control equipment which controls assignment 
of the transmission channel used for the signal communication link of said inter module and starts the signal 
communication link of said inter module, by said transmission channel in current intact And the channel 
selection means which makes sequential selection of at least one transmission channel from a transmission 
channel with the smallest consumption energy, It is characterized by having the allocation means which 
assigns said transmission channel chosen by said channel selection means to the signal communication link 
of the inter module concerned. 

[0017] According to invention according to claim 2, when starting the signal communication link of an inter 
module, the transmission channel which at least one transmission channel was chosen and was chosen by 
this channel selection means from the transmission channels in intact is assigned to the transmission channel 
used for the signal communication link of the inter module concerned which starts a signal communication 
link with an allocation means by the channel selection means. Although an or plurality is available for the 
transmission channel chosen and assigned at this time, sequential selection is made by the channel selection 
means from a transmission channel with the smallest consumption energy at the time of a communication 
link. The signal communication link of an inter module can be performed by this using the transmission 
channel from which the consumption energy at the time of a communication link always serves as min, and 
the consumption energy conceming the signal communication link concerned can be reduced. 
[0018] In addition, 1st storage means according to claim 3 by which said each transmission chaimel carries 
out the updating storage of whether it is xmder [ activity ]****** as invented, The 2nd storage means which 
memorizes the module which received the communication link demand which requires the signal 
conmiunication link initiation from said module, and has transmitted said conmiunication link demand. Out 
of the module which has transmitted said communication link demand memorized by said 2nd storage 
means Have further a module selection means to choose at least one module, and said channel selection 
means by the transmission channel remembered to be the inside of intact by the 1st storage means And make 
sequential selection of at least one transmission channel from a transmission channel with the smallest 
consumption energy, and the signal communication link of said inter module which requires said allocation 
means for the module chosen by said module selection means is received. It is good to assign the 
transmission channel chosen by said channel selection means. 

[0019] At this time, it is good for said channel selection means to choose a channel from said 2nd storage 
means based on said bit string which received the bit string said each channel indicates it to be whether it is 
under [ activity ] ******^ and came to hand as indicated by claim 4. 

[0020] In this case, it may be made to make sequential selection from the transmission channel 
corresponding to the bit near the most significant bit or the least significant bit which is a bit which said bit 
string shows order with small consumption energy whether it is under [ activity / of each transmission 
channel ]*♦♦*** from the most significant bit or the least significant bit, and shows that the transmission 
channel to which said channel selection means corresponds is among intact as indicated by claim 5. 
[0021] Moreover, it has the look-up table in which being the transmission channel to which said channel 
selection means is shown that it is among intact in each value to all the values that said bit string can take, 
and showing at least one transmission channel from a transmission channel with the smallest consumption 
energy as indicated by claim 6, said look-up table is accessed by making said bit string into the address, and 
you may make it choose the transmission channel to the value of the bit string concerned. 
[0022] While invention according to claim 7 transmits and receives the signal of two or more inter modules 
through a multiplex bus with two or more transmission channels from which the consumption energy at the 
time of a communication link differs It is the multiplex bus control approach which controls assignment of 
the transmission channel used for the signal communication link of said inter module. When starting the 
signal communication link of said inter module, sequential selection is made from the transmission channel 
with the smallest consumption energy in said transmission channel in current intact, and it is characterized 
by what is assigned to the transmission channel used for the signal communication link of the inter module 
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concerned. 

[0023] According to invention according to claim 7, when starting the signal communication link of an inter 
module, at least one transmission channel is chosen from the transmission channels in current intact, and it 
assigns the transmission channel used for the signal conraiunication link of the inter module concerned. 
Although an or plurality is available for the transmission channel which chooses at this time and is assigned, 
sequential selection of it is made from a transmission channel with the smallest consumption energy at the 
time of a communication link. The signal communication link of an inter module can be performed by this 
using the transmission channel from which the consumption energy at the time of a communication link 
always serves as min, and the consumption energy concerning the signal communication link concerned can 
be stopped to the minimum. 
[0024] 

[Embodiment of the Invention] Next, one example of the operation gestalt which starts this invention with 
reference to a drawing is explained to a detail. 

[0025] (Gestalt of the 1st operation) The outline configuration of the multiple bus system to which the 
multiplex bus control equipment of this invention was applied is shown in drawing 1 . 
[0026] As shown in drawing 1 , the multiple bus system 10 is constituted including the optical transmission 
medium 18 which performs space optical transmission for transmitting two or more light-receiving 
equipments 16 for receiving the signal transmitted to two or more modules 12 which perform data 
processing, and two or more luminescence equipments 14 for transmitting the signal from each module 12 
and each module 12, and the signal of an inter module, and the multiplex bus-control equipment 20 which 
manages transmission and reception of the signal of an inter module. That is, a multiple bus system 10 
corresponds to the multiplex transmission system of this invention. 

[0027] Although this invention does not limit the number of a module 12, luminescence equipment 14, and 
light-receiving equipment 16, in addition, with the gestalt of this operation A total of three modules 12 of 
Modules 12 A, 12B, and 12C are formed. The case where luminescence equipment 14A and light-receiving 
equipment 16A are prepared corresponding to module 12 A, luminescence equipment 14B and light- 
receiving equipment 16B are prepared corresponding to module 12B, and luminescence equipment 14C and 
light-receiving equipment 16C are prepared corresponding to module 12C is explained to an example. In 
addition, especially when not distinguishing. Modules 12 A, 12B, and 12C are packed, a module 12 and the 
luminescence equipments 14A, 14B, and 14C are packed, luminescence equipment 14 and the light- 
receiving equipments 16A, 16B, and 16C are packed, and it is called light-receiving equipment 16. 
[0028] The optical transmission medium 1 8 is equipped with two or more incidence or access ports for 
carrying out outgoing radiation for signal light, makes a lightwave signal transmit to the interior of a 
medium, and performs multiplex transmission. That is, an optical transmission medium 1 8 can respond to 
the multiplex bus of this invention, and, specifically, can use the transparent parallel plate by 
polymethylmethacrylate (PMMA). In addition, although wavelength multiplexing, space multiplex, 
amplitude multiplex, polarization multiplex, Time Division Multiplexing, etc. are generally applicable to the 
multiplex transmission system in an optical transmission medium 18, especially with the gestalt of this 
operation, amplitude multiplex is applied and it is aimed at the transmission system with which transmission 
energy differs for every channel. 

[0029] Luminescence equipment 14 or light-receiving equipment 16 is connected to each access port of an 
optical transmission medium 1 8. 

[0030] It connects with the module 12 which corresponds respectively (that is, the luminescence equipments 
14A, 14B, and 14C are connected with Modules 12 A, 12B, and 12C in order), and each luminescence 
equipment 14 serves as ability ready for receiving from the module 12 which corresponds respectively in the 
signal for data transmission. 

[0031] Moreover, each luminescence equipment 14 outputs the signal light based on the signal for data 
transmission received in the luminescence channel which has become selectable as a luminescence channel 
and chose at least one in the optical transmission medium 1 8 out of all usable transmission channels. 
Incidence of the signal light outputted from each luminescence equipment 14 is carried out to an optical 
transmission medium 18. That is, luminescence equipment 14 can be equivalent to the sending set of this 
invention, and, specifically, current-to-light-transference devices, such as a light emitting diode, can be 
used. 

[0032] On the other hand, each light-receiving equipment 16 has come to incorporate the outgoing radiation 
light of all the channels from an optical transmission medium 18 (light is received). Each light-receiving 
equipment 16 outputs the signal for data reception based on the light income in the light-receiving channel 
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which has become selectable as a light-receiving channel and chose at least one in an optical transmission 
medium 18 out of all usable transmission channels. That is, light-receiving equipment 16 can be equivalent 
to the receiving set of this invention, and, specifically, photo-electric-translation devices, such as a 
photodiode and CCD, can be used. 

[0033] Moreover, each Hght-receiving equipment 16 is connected with the module 12 which corresponds 
respectively (that is, the light-receiving equipments 16A, 16B, and 16C are connected with Modules 12A, 
12B, and 12C in order), and the signal for data reception outputted from each light-receiving equipment 16 
is transmitted to the module 1 2 which corresponds respectively. 

[0034] Each module 12 of each other is connected with multiplex bus control equipment 20. In case each 
module 12 performs intermodule communication, it transmits a communication link demand signal to 
multiplex bus control equipment 20, and receives the communication link enabling signal from multiplex 
bus control equipment 20. 

[0035] moreover, the luminescence equipment 14 with which each module 12 corresponds the signal for 
data transmission in response to this communication link enabling signal — transmitting (that is, 
luminescence equipment 14A and module 12B transmitting luminescence equipment 14B and module 12C 
to luminescence equipment 14C in module 12 A) ~ at this time, the destination module number which shows 
the module 12 of the transmission place of data is transmitted first. 

[0036] In addition, with the gestalt of this operation, in order to identify each module 12, beforehand, to 
each module 12, a respectively different module number is given and the module number corresponding to 
the transmission place module 12 of data is transmitted as a destination module number. By extracting a 
destination module number and collating with the module number (module number of the module 12 with 
which the light-receiving equipment 16 concemed corresponds) beforehand set to the light-receiving 
equipment concemed, the above-mentioned light-receiving equipment 1 6 can judge whether it is the signal 
of the addressing concemed to light-receiving equipment 16, and can choose the transmission channel of the 
signal of the addressing concemed to light-receiving equipment 16 from the lightwave signal of all the 
channels that received light as a light-receiving channel. In addition, as long as CPU, memory, an I/O 
interface, etc. are generally equipment connectable with a bus, what kind of thing is sufficient as a module 
12. 

[0037] Multiplex bus control equipment 20 is connected also to each luminescence equipment 14. Multiplex 
bus control equipment 20 notifies the number of the channel chosen as a send channel to the luminescence 
equipment 14 corresponding to the module 12 concemed while it chooses the channel (send channel) used 
for transmission from the transmission channels in current intact and transmits a communication link 
enabling signal to the module 12 of the transmitting origin of a communication link demand signal, when a 
communication link demand signal is received from a module 12. In addition, the above-mentioned 
luminescence equipment 14 chooses a luminescence channel based on this notified send channel. 
[0038] Next, it explains in more detail about this multiplex bus control equipment 20. The detail 
configuration of multiplex bus control equipment is shown in drawing 2 . 
[0039] As shown in drawing 2 , multiplex bus control equipment 20 is constituted including the 
communication link demand register 22, the module selection section 24, the channel allocation section 26, 
the resource register 28, and the channel selection section 30. 

[0040] The communication link demand signal transmitted to multiplex bus control equipment 20 from each 
module 12 is inputted, and the communication link demand register 22 holds this (that is, it corresponds to 
the 2nd storage means of this invention), (storage) In addition, as an example, from each module 12, the 
communication link demand signal of a 1-bit signal is inputted, respectively, a value "1" shall express "those 
with a communication link demand", and a value "0" shall express "he has no communication link demand" 
with the gestalt of this operation. In addition, reverse is sufficient as setting out of each value. 
[0041] Moreover, the communication link demand register 22 is connected with the module selection 
section 24, and the receiving result signal of the communication link demand signal which shows whether 
the communication link demand signal has been transmitted from which module 12 is transmitted to the 
module selection section 24. In addition, with the gestalt of this operation, the module number of the module 
1 2 which has transmitted the communication link demand signal is transmitted as an example. 
[0042] In the module selection section 24, all the modules 12 with which the demand of the communication 
link demand signal having been transmitted from which module 12, i.e., intermodule communication, is 
made from the signal of this communication link demand register 22 are grasped. The module selection 
section 24 is chosen from all the modules 12 with which the demand of intermodule communication is made 
in response to the receiving result signal signal of the conmiunication link demand signal from the 
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communication link demand register 22 as a module 12 which permits communication link initiation for at 
least one module 12 (that is, it corresponds to the module selection means of this invention). Thereby, the 
communication link demand which permits communication link initiation is chosen from all communication 
link demands. 

[0043] Moreover, it connects with the channel allocation section 26, and the module selection section 24 
transmits the selected communication link demand (module number of the selected module 12) to the 
channel allocation section 26. This channel allocation section 26 is connected to the resource register 28. 
[0044] The resource register 28 holds the newest information which shows whether each channel is used 
(that is, it corresponds to the 1st storage means of this invention), (storage) Moreover, the resource register 
28 is connected to the channel selection section 30, and the signal (henceforth a "operating condition 
signal") showing whether each channel is used is transmitted to the channel selection section 30. 
[0045] As an example, the signal of the 1-bit signal per channel is transmitted, a value "1 " shall express "it is 
intact" and a value "0" shall express "under an activity" with the gestalt of this operation. In addition, 
reverse is sufficient as setting out of each value. Moreover, the amplitude (only henceforth the "amplitude") 
of optical reinforcement is the smallest at this time (). Namely, a channel with the smallest transmission 
energy is assigned to MSB (Most Significant Bit: most significant bit). The amplitude is made into a lower 
bit one by one from a small channel to a large channel. An operating condition signal is transmitted as a bit 
string signal which assigned the channel with the largest (that is, transmission energy is the largest) 
amplitude to LSB (Least Significant Bit: least significant bit). 

[0046] The channel selection section 30 chooses the channel of one basis as a send channel few out of the 
intact channel shown in an operating condition signal from the resource register 28 (that is, it corresponds to 
the channel selection means of this invention). The priority encoder is used, and while being the bit of the 
value "1 " of an operating condition signal (bit string signal), the channel corresponding to the bit always 
nearest to MSB is chosen as the channel selection section 30 from from. In addition, when all bits receive 
the operating condition signal of a value "0" from the resource register 28, it is judged that all channels are 
using it. 

[0047] Moreover, it connects with the channel allocation section 26, and the channel selection section 30 
transmits the number (send channel number) of the channel chosen as a send channel to the channel 
allocation section 26. 

[0048] To the module number from the module selection section 24, the channel allocation section 26 
assigns the channel number from the channel selection section 30, and outputs respectively a 
communication link enabling signal and a send channel number as a mediation result (that is, it corresponds 
to the allocation means of this invention). That is, a communication link enabling signal is transmitted to the 
module 1 2 corresponding to the module number from the module selection section 24, and a send channel 
number is transmitted to the luminescence equipment 14 corresponding to the module 12 concemed. 
Moreover, the channel allocation section 26 makes the condition of the chaimel concemed change "into an 
activity" from "it is intact" by notifying the channel number of the channel assigned to the send channel to 
the resource register 28 (transmission). 

[0049] Next, an operation of the gestalt of the 1st operation is explained. 

[0050] By each module 12, if it will be necessary to transmit data to other modules 12, the communication 
link demand signal which requires initiation of intermodule communication will be transmitted to multiplex 
bus control equipment 20. The transmitted communication link demand signal is inputted into the 
communication link demand register 22 of multiplex bus control equipment 20. 
[0051] In the communication link demand register 22, while holding the inputted communication link 
demand signal (storage), the receiving result signal of a communication link demand signal is transmitted to 
the module selection section 24. The module selection section 24 grasps all the modules 12 with which the 
demand of intermodule communication is made from this receiving result signal, and chooses the module 12 
which permits communication link initiation from all the modules 12 with which the demand of intermodule 
communication is made. Moreover, the selection result (module number) is transmitted to the channel 
allocation section 26. 

[0052] The channel allocation section*s 26 reception of the selection result of the module 12 which permits 
communication link initiation transmits the operating condition signal (1 : under intactness and 0:activity) 
which expressed the operating condition of each channel with 1 bit per channel, and assigned each bit of 
MSB to LSB in order in order of a channel to the large channel with the small amplitude from the resource 
register 28 to the channel selection section 30. 

[0053] Based on this operating condition signal, the channel selection section 30 chooses a send channel 
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from intact channels, and transmits that channel number to the channel allocation section 26. The channel of 
the smallest amplitude is chosen out of an intact channel by choosing the channel corresponding to the bit 
nearest to MSB as a send channel from the bits of the value "1 " of an operating condition signal in detail. 
[0054] The channel allocation section 26 assigns the channel number from the channel selection section 30 
to the module number from the module selection section 24, and it makes the condition of the channel 
assigned to the send channel memorized by the resource register 28 change "into an activity" from "it is 
intact" as a mediation result while it outputs respectively a communication link enabling signal and a send 
channel number. 

[0055] The communication link enabling signal outputted from multiplex bus control equipment 20 is 
transmitted to the module 12 corresponding to the module number from the module selection section 24, and 
a send channel number is transmitted to the luminescence equipment 14 corresponding to the module 12 
concerned. 

[0056] A module 12 transmits the signal for data transmission to the luminescence equipment 14 with which 
the module 12 concerned corresponds in response to the communication link enabling signal from multiplex 
bus control equipment 20. Luminescence equipment 14 chooses a luminescence channel based on the send 
channel number from multiplex bus control equipment 20, and outputs the signal light based on the signal 
for the data transmission from a module 12. Thereby, data are transmitted by the channel of the smallest 
amplitude out of current and an intact channel. The outputted signal light transmits the inside of an optical 
transmission medium 18, and is received by light-receiving equipment 16. 

[0057] As mentioned above, with the gestalt of this operation, by multiplex bus control equipment 20, the 
channel of the smallest amplitude is chosen out of an intact channel, and it is assigned to a send channel. 
That is, since the send channel from which the power consumption in luminescence equipment 14 serves as 
min is chosen, power consumption can be held down to the minimum. That is, useless consumption of 
energy can be held down. 

[0058] moreover, out of the communication link demand from the module 12 currently held at the 
communication link demand register 22, the communication link demand which permits communication 
link initiation by the module selection section 24 is chosen, and assignment of the send channel to the 
selected communication link demand is performed based on the operating condition (/in an activity — intact) 
of each newest channel memorized at the resource register 28. Also when the communication link demand 
has been simultaneously transmitted from two or more modules 12 by this, it can process to accuracy in 
order (the channel of the smallest amplitude is chosen out of an intact channel, and it assigns a send 
channel). 

[0059] In addition, in multiplex bus control equipment 20, 1 bit per channel expresses the operating 
condition of each channel in the above, and in order of a channel to a large channel with the small 
amplitude, each bit of MSB to LSB from the operating condition signal (bit string signal) assigned in order 
Although the channel of the smallest amplitude was chosen out of the intact channel by showing an intact 
thing and choosing the channel corresponding to the bit nearest to MSB as a send channel, this invention is 
not limited to this. Other operation gestalten of the multiplex bus control equipment 20 which chooses the 
channel of the smallest amplitude out of an intact channel as a gestalt of the 2nd operation are explained. 
[0060] (Gestalt of the 2nd operation) The detail configuration of the multiplex bus control equipment 
conceming the gestalt of the 2nd operation is shown in drawing 3 . In addition, the sign same about the 
gestalt ( drawing 2 ) of the 1st operation and a common thing is given, and detailed explanation is omitted. 
Moreover, since it is the same as that of the gestalt ( drawing 1 ) of the 1st operation also about a multiple 
bus system 10, explanation is omitted. 

[0061] With the multiplex bus control equipment 20 of the gestalt of the 2nd operation, the look-up table 40 
is formed instead of the above-mentioned channel selection section 30 as shown in drawing 3 . 
[0062] To all the values that the operating condition signal from the resource register 28 can take, it assigns 
with the value of an operating condition signal, and the response relation of a channel is beforehand 
memorized by the look-up table 40. That is, in a look-up table 40, an operating condition signal is accessed 
as the address, a corresponding allocation channel number is read and the read allocation channel number is 
transmitted to the channel allocation section 26. In addition, in an operating condition signal, it is not 
necessary to specify especially the relation between the magnitude of the amplitude of a channel, and the bit 
position in this case. 

[0063] Here, a look-up table 40 is explained concretely. The example which made the truth table of the 
priority encoder of a triplet in case a total of three channels of channels 1 , 2, and 3 are prepared the look-up 
table 40 as a transmission channel of a multiple bus system 10 is shown in drawing 4 . Drawing 4 (A) shows 
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the case where a maximum of two (B) is assigned, when assigning only one channel. In addition, the 
amplitude of each channel is set up so that it may become small in order of channels 1, 2, and 3. 
[0064] In drawing 4 (A) and (B), the address corresponds to an operating condition signal and expresses (0) 
sequentially from MSB during intact (1) / activity of channels 1, 2, and 3 (from right-hand side). For 
example, the address "111" shows that all channels are intact. 

[0065] Moreover, the data stored corresponding to each address are an allocation channel number, and this 
value is read and they are transmitted to the channel allocation section 26. here — 2 bits — ** — it is carrying 
out and "00", "01", "10", and "11" mean each "with no allocation", "assigning a channel 1", "assigning a 
channel 2", and "assigning a channel 3." 

[0066] By using such a look-up table 40, a channel number with the smallest amplitude can be chosen from 
intact channels, and intermodule communication can surely be performed. Thereby, useless consumption of 
energy can be held down. 

[0067] for example, by the look-up table 40 of drawing 4 (A), when the channel 3 with the smallest 
amplitude is intact (the address - "100", "101", "110", and "111") in ** and channels 1, 2, and 3, data 
(allocation channel number) are "11", and a channel 3 is surely assigned to a send channel. Moreover, a 
channel 3 is using it, when channels 1 and 2 are intact (the address is "Oil"), data are "10" and the channel 2 
with the amplitude smaller than a channel 1 is assigned as a send channel. 

[0068] In addition, as long as the allocation channel numbers 1 and 2 are usable (allocation is possible) not 
about "00" but about two channels, both channels may be assigned to one module 12 and you may assign 
[ in / both / the look-up table 40 of drawing 4 (B) ] one channel at a time respectively to two modules 12. In 
the case of the former, the communication link of an adjustable bandwidth is realizable. 
[0069] Moreover, since the example shown above is a simple priority encoder, even if it does not use a look- 
up table, it is realizable in a logical circuit. However, in order to assign two or more channels like the case 
where two or more multiplex transmission systems are used together, for example like QAM (Quadrature 
Amplitude Modulation), and the channel number with the smallest power consumption out of an intact 
channel cannot be determined in a simple logical circuit, and drawing 4 (B), when the channel selection 
approach becomes complicated and an odor also uses a look-up table, the channel number with the smallest 
power consumption out of an intact channel can be chosen easily. 

[0070] In addition, although the gestalt of the 1st and the 2nd operation showed the example which applies 
this invention to the multiplex transmission by the amplitude on the strength [ optical ], this invention is not 
limited to this and should just be multiplex transmission of the signal by the transmission system with which 
transmission energy differs for every channel, such as multiplex transmission by the voltage swing. 
[0071] Moreover, as long as the configuration of multiplex bus control equipment is not limited to this and 
can choose and assign a channel with the smallest power consumption out of an intact channel, what kind of 
configuration may be used for it. 
[0072] 

[Effect of the Invention] As shown above, when performing the signal communication link of two or more 
inter modules, by this invention, it has the outstanding effectiveness that the consumption energy concerning 
a signal communication link can be stopped to the minimum, with the transmission system with which 
transmission energy differs for every channel. 

[0073] Moreover, when two or more multiplex transmission systems are used together, or even when using a 
multiple channel like the communication link of an adjustable bandwidth and the selection approach of a 
channel generally becomes complicated, a transmission channel with the easy smallest consumption energy 
can be chosen by this invention. 

[Translation done.] 
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[0 0 3 91 m2\C7r^^^hX.b\^. ^S/<;^©Jffl]^fi 
4, f'^;^yvW^gi52 6. li y->^ 2 8 , 

[0 0 4 0] affg^l^v?;^^ 2 2fi, ^^v^^-/Vl 

2;5^e>^m/^;^»j»gtt2 ^^hmt^w^i^tz.mt'^ 

TV^6 *^§^C7)^2(DE1t^Sl-m-r 

^) o ^%m,mimr(:\t. -mh lt. ^-^^^^ 

[0 04 1 J Sfc. ii{tg*uv?;^^ 2 2f:i^v^^-/l/ 
mSi5 2 4t»Jgg$tlT:j3 9. {5IiX(0^i;^^-/H 2;5^ 

e5a{tg*ft-i-;ii5^jt$tuT^Tv>5(o;o^^;^-r. aft 

irtr. a<t^*{t-^^ii{tLT#fc^v^^-/H 2C0 

[0 0 4 2] ^V^::L-7U3iJ^giJ2 4-Cfl, (Oa^IS* 

uv=>^^2 2(^<f-^;6*?>, ^pr^^cD^v?^— /n 2^^e>a 

ftg*i/v^>^^ 2 2^>b(^a{fs*m-^(oafa^**ft# 
&s T . ^ ^ -yur«i a^s ?i ^ tt T V ^ 5 

1 i-k. mmi^'kWt^^^h^'y^-)\^\ 2 t LT51«i 
[0 0 4 31 *;fe> ^^::^^-/^S^ig|52 4^i, ^-r^/v 

#)3g|5 2 6(ca^$:tLTiof9. ^ItRL/caft^* 
Lfc^v^^-;n 2(^^v^;3.-/vS-t) S:^-r^>/^S]a 
gI5 2 6^calft•t§J:5^-^ioTV^-5o 
S|52 6tl. y y-;^Uv^>^^2 8{cSJK$ttTV^5o 
[0 0 4 41 ')V-7^V'y7.^ 2^\t. ^^-t^/^^^^ffi 

f^-\'^yVagJ^g|53 0(^aHtr5J;5lC/jioTV^So 



[0 0 4 5] im%o^wMx\%. -mh\.x. 

/wfefcD 1 \fv Y\t%(r>\t%i)^mt^i\^^^W^^X 
:J3»9. "1" r^^fflj . ffi "0" r^ffl*J ^ 

f--y^/l^^MS B (Most Significant Bit : ft± 

SrL S B (Least Significant Bit : McTiiL^^y h) 

[0 0 4 61 f-^^yU3i^gl5 3 Oft. yy-y^uv^;^^ 

6J;5l-^c^oTv^5o ?^^ib\ y y-;^i/v^y^^2 8;0^e> 
"0" (DrnmStm^^^iBLTcm^^t. 

±x(D^^:^/\^ifimm^xh^tnm't^o 

[0 0 4 7] ^fc. ^-r^;mVi^3 0\t. ^-r^Ji^m 

SI5 2 6(cilHti--5 J; 5fC/^oTV^5o 
[0 0 4 8] f-^^^/HJ|SSP2 6fl, ^v^^-/^S^S(5 
30 2 At^h(D=ei^=L-;V^^\zn\^X. ^"'V^^/wmgPS 

0;5>e>(D^^^;>#-^SrW'9^r. nf^gmtLraft 

flt>h. ^v^^-;^il^S|5 2 4;6^e>(^^v^:=-— 
>pf^£:-r'6^i^^-/H 2'^aftltW{S#S:^lffiL. 

^^^mti-^x.o\^-^i^x\^^o ^fc. ^^^^/um^ 

[004 9] m i <^*^fe^o?i^ffiof^ffl^cov^TIft 

[0 0 5 0] ^^i/:x-/Vl 2T^^. ft!l(7)^v?^-;n 

o-^i^<ti-So i2im^tifc:am^*^t-§-fi. ^m^<:^m 

[0 0 5 1] min^*ui^:^^2 2x\t. A:fi^titzm 
50 it^m^i:m (B^) r^tthic^ mmmn^ 
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[0 0 5 21 f-^^^ji'm^U2Qfsm\mw^ffmr^ 

^v»a-/H 2(^]iSiie;SSrS{fi-f Si, #5'-lr*>'K^ 

0/J>$v^f^-^^/i'*^55:^tv^9=-^'^/K^|iH(::x MS BA> 
5) L S B(0# fs/ h SrNKifJ n ^Xtzf^mV^mm^ 
(1 Oiffiffltf) i)K !Jy-y^Wv?^^2 8 

[0 0 5 31 ^-y^/vil^SfPs ott. rroffifflt^tsm-^- 
Jib, ^nf-\if./\^^^^^^^)vn^^2 6^Wm-t 

(0 0 5 41 ^+^/l'SflaSl5 2 6(4, ^'y^-JVWSm 

0;i»»e>(Df^-^^/w##Sr«ilt)ST, m^^fkbLX. m 

Mz.m^xhMz^^^ji^nim^ m'&m\ i^h 
[0 0 5 5] ^m^<:^um^9.2oii^btiiti^ntimin 

##11, ^^^v?^->'H 2lC*f|£:-r5^itig*l 4-. 
[0 0 5 6] *v'3.-/H2li, #M^<;^S!ll»$IS2 0 

i^;-f5^3t^«l 4(rx-^'ii{ifflcDffl#^i^ffli-5, 

^3tS^ai4tt, #m/<;^$iJ«iS^tt2 0^^ib©j|^{af-+ 

1 2*»f,«r-^j||fiffl©ft-^tcS^<fS#3tSrai;^-r 

5, aft, *ffiffl9"-^^y^^Dq3;!)^lb, ftt. 

6lc:S:5t$ii5„ 

[0 0 5 71 ±tacoj;9f-, *IIJSo?i5ffiT-(4, ^S^^ 



(7) 

[0 0 5 81 tit. minm^i^i^^i'2 2im^$tlX 

v^5*v'3.-yn 2^^5>cDiiMg5}iro4':*^f>, *v>^- 
;wmifl52 4 (cioTjiMBii&SrfF^-rSjUtS^^rS 

[0 0 5 91 tiio. ±Et?tt, #m/^>^M»^fi2 0lJ: 

2 0<om(om^mmi:.^\>^xmm-tio 

[00 601 {^2(D^mmm) m3i,at. ^2(Dm 
m(Dmmim ^my<:^mmmm(Dmmmm^^^ ^ fix 
/iio, ^KDmrnnmrn m2) t^a/it^ic 

30 fl^ffi (mi) il^^T'fcSfc*, lfe?^^«B&-tSo 

[0 0 6 11 laSd^^iXTV^SipJ-, l^2(0^1ife(0 

mm<D$rm^<^mm^92 oxii. mT&<D^'?^^^mvi 

[0 0 6 2] ll^y^T y:f7—Zf/\^ 4 0 y y-x 
2 8A>bOffiffl4^tftff#;4SSl'5#5^TO»C 

S'jaf'-^^/'i'S-^«rf--^^/i'S'iagB2 6--j^ffi-rsJ; 5 

[0 0 6 31 r::-c-, )\'yi/T v-f'7—-:fiv4 0Kc^\^ 
x%m^\mm^^, m4\at. ^^^'^-T^i/T.^fisx o 

roe^l^-^r^>'^t LT, 2, sroffsf^-t' 

^3i:^=i-^^(Dxaia:^Sr/v:x:{'rs/yf^-:?'/w4 o t 
60 tfcW*$^^•C^^^. @4 (A) ttioof'-^'^/KO 
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^i-^n'O^X^^^. (B) l4ft;K:2g=-^^/WST-Si|9 

lO 0 6 4] 1114 (A) , (B) {C^3^^T, TK l^^tl 

-^J^/H. 2, 3(D*ffiffl (1) /ffiffltfJ (0) Sr«^P 
LTV^.5o ^J;t(fT Kw;^ "111" (1, ^^'■Y^yi'TiS 

[0 0 6 5] #rK ^;^i-*fjJ;LT*&iirt$n-cv'> 

e>tLT^^^>'w#)agi5 2 S'^iim^ns. rr-ef±2tr 

y hti: LTiSf), "00", "0 1", "10". 

"1 1" (i, rfi|y^/iLj , r5--v;^./ns:#) 

[0 0 6 6] r©J;5'fc''l'5':J'Ts'7*7=— :/>'l'4 OSrffl 

[0 0 6 7] m^\t. 114 (A) (r>)\'v^ry^y—-f 
>'V4 0T-tf, ^'■y^yH, 2, 3a5tJ-Cftt»<0/h$ 
V^^^^ywa^js^ffiffl (TKu:^^s "10 0". "10 
1" , "110", "111") ©it 14, r-^ (#i 
^f'-^^vw*^) "1 1" hfl-^Xi^"). 'SL--f=i-^^ 

ffl (r Ku;^;i5 "oil") Oi:tl4, t'-^'^J? "i 

0" i^ioTteu, f-^^>'n it) ^>Slli®''^$v^f^-\' 

2 LTfil t) 3 -C fctiS J; 5 \z.tt^ 

[0 0 6 8] /£*D, 114 (B) (n)Vy^r y:ry—-:f)v 
40|;lfcV^TH, Stia^-^^/P##l, 2;4Si:t(c "0 
0" •C)i<, 2o©^^;^/i.Srffiffl^«g (#13^16) X 
fcn-li. ioo^>?3.->'H 2^cjl^•r^>'^&floaT 

[006 9] t.fz. ±ia-C'^ Lfc«fiJl4*Mi'i7'7-^' ;r !) 
QAM (Quadrature Amplitude Modulation) (7)J;^|C 
#^4^ft^■C#^feV^^i^, E4 (B) ©iptcffi*® 



7# 

[0 0 7 0] /.cfc, ^1, m2n'^M<r>WMX\t. 

[0 0 7 1 1 *fc, #fi^<;^^i5lJ^ftgB«^Sfifel4-^^l-Pfi 
-c # ixi«Df5r/i 5 «fig-e t J; V ^„ 

[0 0 7 2] 

^ji'm:^B^^^-'^^~*^Wi^&m-)j^Ki:-oX^ m 
[0 0 7 3] m©^«eiI;^S:7)S0fffl$ix5^ 

^ r OtSB&ffifig ?:^i-7'n-y^ilr-fc5o 
[02] ||lcD||J|«fl5^lc*3tt5#*^<;=<.^J»leISS 

[113] ^2(Dmmmmi^isii^^m^<^um'^^ 

[04] M2ro||JS(Djgffi{rjo»t5^ws'^'rs/7'7'- 

^yKD-^ilSr^-riaT-fot) , (A) ttloOf-'^'^/l'® 
^^fJ^J^rsS^, (B) l4ft:;k:2f^-Y^yw*-C#J9 

1 0 ^M/^x-y;^^^ 

12, 12 A, 12B, 12C ^i^a.— 

14, 14A, 14B, 14C 

16, 16 A, 16B, 16C ^^t^W 

40 1 8 mmm» 

2 0 

2 2 iiftll^V'v'y^^ 

2 4 ^-i^a-^Wil^giS 

2 6 f'-t^/WSilSgjS 

2 8 JJy-;^Uv;;^^ 

3 0 i-^:^jum^U 

4 0 /I'-yi'Tif-^T—yji' 
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